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(54) METHOD AND DEVICE FOR EXTRACTING IMAGE. AND STORAGE MEDIUM 
(57)AbstraGt: 

PROBLEM TO BE SOLVED: To make it possible to automatically extract a 
desired object with high accuracy. 

SOLUTION: An image of a processing object is inputted. A characteristic 
quantity extracting device 20 finds the characteristic quantity distribution 
of the inputted image and binarizes it. When a user selects desired template 
data, a template data generating device 22 automatically generates plural 
template sets whose sizes are mutually different from the selected 
template data. A template scanning device 26 performs raster scan of each 
template on respective images with a prescribed sampling pitch 
corresponding to its size and finds 1 st shape fidelity at each place. When 
the user instructs the start of extraction execution processing, a template 
graphic element deforming device 30 moves the representative point of a 
certain graphic element constituting a template graphic within moving range 
and generates a new curve segment connecting representative points after 
movement. The representative point is moved so that 2nd shape fidelity can 
be equal to or more than a prescribed reference value or be maximum such 
a manner that a shape fidelity evaluating device 32 evaluates the 2nd shape 
fidelity in each part, and a boundary line generating device 34 finally 
generates a line connecting representative points. 
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[0 0 3 9 ] 

[0 0 4 0] 0 1 *^Bj0-^ji^jroWffifigyD 

B, 1 4 ttiifts^ga^ 1 6 ttHitmsgg. 1 8 
j^ssTs^o mmxtimmi oit, -f^-v-x^A- 
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[0 0 4 1] H«A/jS«1 O;0>ii< 

b, H^IBttSBl 2Cfa»$n§„ H^IBttSMl 2 
tcfB»^n?)Hftx-37«« iiI#S^ggl 4(Z)iiiB± 

[0 0 4 2] m^mmmm i e © w^jsg^gi 2 ic^ 

f, 2 OtiA:^iii#©#i^a$tttli-r5#g!i»ttttJS 
B, x>:/l/-h^x>iPa#?S«, 2 4«, « 

siffecowmatcDiii 1 (D-^y^j^yiftm^mn-f^T-y 

irK^SB. 3 OttMSrx ha^)3icgg, 3 2tt 

^mmmmm. 34^. je*fx>yL— hofm^.p^^ 

<"X7°^^ >WiPBlftlSt<i; O^-roHlJglSS- 
Ix- h ©J^^^^iS^gSSB 1 4 ©iaE±TA:^;ilft 

tragbT«^-r?>«^isss^ss. 3 8ttMrTx>^ 

Hffx>7'i/-ho^#ii&t>Vx«T:^i7x-^ 

[0 0 4 3] $fe-r> **M«?ijT-fflVi§f->-/^-h^T 

[0 0 4 4] f-y-fu-hf'-^it. aitij^xn'ij (A 

rzmmsmxmmmmm mm) /-^^-y^^tc^ 
mi^wmtL, mm\z\t^nibmi$.t^i^mmf'- 

t^^d^}-^m^•f^±^S:fm^7'~■^ m^\t. xm 

I'^o^X'hUu. 

[0 0 4 5] ^^r-::iu-izm-r^mmwm(n^mm 
tt, ixmM.m^m^mmx}m^xim-^n. ^f-a^x^ 
y^y^m. 7-uxfa5£^s:ac'^x-:/U'7 MBMi^ 
fi<h*fc<kO, hU7^'t*S$t^T^^sfe©^:•r 
[0 0 4 6] ^JA«, ^JP«tx;l-©^{*ttJfl©X7° 
n (t) = [ Xi (y), (t)] 

it. nj + 1 fsoam^sir-rsm, ^cDBX:/^<> 

[0 0 4 7] 

mi] 



rj(t) = £cHQN.m.,i(t) 



z.:nz. j =0, 1, 
, (t) tt. 

[0 0 4 8] 
CSC2] 
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©.t^CSb^tlSo Cn = [C. . N , Cy , N ] 

[0 0 4 9] 7-UX|Bji?*ffll.^S«^fCtS> 

[0 0 5 0] 

[S3] 

[■x(t)]_rao1 yTaj, bkTcosktl 



i^ig^ns, -fib, 

10 [0 0 5 1] 
[»4] 



QN.m.l(t) = £aNut'"-' 

ao = j x(t)dt, = J y(t)dt, 

0 0 

at =— 1 x(t) COS ktdt, bj^ =— fx(t)sinktdt, 

0 0 

Cjj =— 1 y(t) COS ktdt, d^ =— |y(t) sin ktdt, 



T^So t«. ?IIIfis t^^fiS^fflV^T, t=2 7ts 

x(t) = x(27C-t) 
yd) = y(27r-t) 

th. ^^oT, bk =d, =o<h-rn«<tvio 
[0 0 5 2] Oji~zrvvvtm=?-^m^^^m^\t. 

[0 0 5 3] 



rx(t)i 

Ly(t)J" 



I 

3«M-mo 



[0 0 5 4] 
[|gc6] 



r(t) = £r„"'^„°^(t). yj-Ct) = Xd^^^Ct). 



x?(t) 

y?(t). 



Ta&-g). [0 0 5 6] 

[0 0 5 5] ^x.~y'vyvw\mt^n^nmm^^^ [^7] 

K (t) = X ^ " ( t + k), (t) = X 'S'n" (t + k), 

k V k 

ip^ (t) = 2-"'/2^(2-°' t - n), (p^ (t) = 2-'"/V(2"'" t - n) 
m = V25^h,0(2t- n), (p{X) = V25;;(-l)"hi.„0(2t- n) 



(|), ^tt, ?ltt^3)^7.-/^^>glSI^;0^'ffll.^^.n-S.„ 

[0 0 5 7] T->7V-h^«fi)c-r§««s^tt, ttmM 

■5#ii¥7 - 3 2 0 0 8 6-^iiffiCIBa$tlfctx;W 



[0 0 5 8] {-ic;S.'i&(Z)a«^#&r/;itie>ias®/t7^ 
^•h^^tiE^mmh. Sgfe-r^feWT^^o 03 (a) 



( 10 ) 



17 



[0 0 5 9] mS (b) RUm4 (a) , (b) izm^ 

[0 0 6 0] ^ijsKH^&im-STBj^wt^fc-rroT 

-y'f}^^i^Lt£^^z.tt£^<Dammimw^j^7iT. ^ lo 
n e ^mm^'f- ^ t hx^wm^. z:t\zJ^-xx-h <t 
^(Dm^. ^(D^oizLx^ibi^n^mmw^m^w 

izmr^'im't^m'^mt)mmm^mrc-^ti^^ztt\>^ 
[0 0 6 1 ] mim^^^tLx\t. m^ii. 04 

(a) ®4ff glC|B®$n^J;'5t, 

[0 0 6 2] 20 



X j - X 



tt^. (x, , ) tt, j SacD-fm^^CfiK^^ 

•To ^8n, f^^.^ (x, , y, ) (D&m<DMmzm-r 
CO 0 6 3] ^^Xizmt^i^^^wtLx. m^ii. 

[0 0 6 4] 

[S9] 30 

dj-;i<|x^i -Xj| + |yj^, -y3|<dj+/z 

t-rs, :::ni:ff^ttj*)^*fftj;0, (x, . , . y 
J - , ) , (x, , y, ) (x, . , , y 

J . , ) tt, ^8RzfSL9 ^mrctmm<D^i^mtLx 

5t<J6-S.^t*^l±i*^o S9T'd, ti, (x, , yj) 
t (X, . , , y, . , ) <J:*^i<^^fi(DSWl> M 

[0 0 6 5] HSfCtt^ j-l, j, j+l#@«#f-^ 

^<^t^nib^m^^t?>j'^y^h^jy^\zmm'^tircm « 
tmmzm'r^^m\z^-3x--^mzmtjiD. ^tz. j- 

So 

[0 0 6 6] m7^\t. Kmo^m%\t. i-^w^ 
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mm^htj:i^^:it=^^mz^!!bi^n^. mm^mi^-r 
^m^(Dmm^mnmzm^rz^A<Dm^tbxmt^b 

mm) f}^iEtt£^z.tiz^Dmtii^n^. 
[0 0 6 7] u-dx. ^^im.<i(D3mmm(Djz^^R 
ummt. ^(D-n (cRjg-r ^{-^g.-s ^m&brzt ^iz. 
ixm,^m^!^smmmmm<Dim}^<DTBim\zisi,^x2 

^oiz^^-^n^. z.(Dmm\i. M^ta, ssci^s* 
^^Kmoixm^'^MMhtthizmMmizmitt^ii^s 
mmmfi^jz^ <rj.< K-^mvi<Dmmmmrzn^^m t 
Lx. ^Ji^f^^.'tc'ita^ (i^m,^z:t\z^<D^m 

<D:kt-^RZSmmmti-oXhS:^^) LX. ig^^tlT 

[0 0 6 8] ^mmmiziii-f^mimtii^m^mmt 

fi^'OiiiiiA^jgill 0A^bljj^x-^A:'3^n?., 11 

^^SBl 4 011®±tg^i^$ns (Si) , |216-e, 
4 0 ttli^^SSB 1 4 OHffi, 4 2«A*iii^, 4 4 
«x>yi/- h^xJUSftx-^- 4 6 «Sgf4B5tlg 
-OxV^-^. 4 8 tt}ltiajJ|iK#:5'>, 5 0\tr->-f 

u- hx^a-jiyn^yx^)^, 

[0 0 6 9] #fMJllJi±lS« 2 on. A;bia^^©#Mc 

•r?>mmti^) ms«wiT2«b-r5 (s 

2) „ 

[0 0 7 0] f-y-yu-hmvimmz zit. j-y-y'v- 

StT;W{^x-i$'4 4^il#^^^SB 1 4coiS75Hffi 

jASnS (S3) o T->7V-h^x;HI{tx-5'4 4 
T'k- h^:xJHi#X-i5' 4 4 <7)g*rt#^Xi7 P-;l/ 

^;^j:ch'©^)&A:'3S-aj^a^'§l^"|giiSBC<±: 0 PH 
T"iSi±l*-r:iU-©«ia-^$m^A:'3LT=bj;Vi„ a— tf 

-:rv-Y^-^'^^m.W2 2\t. WR^ntz'fy-y'v- 
V • f-'-^i}^'im^iz:k^^-f}mt£^m^ (asai o 

*«) «^>7°l/-h-fe-y h^gSij^feJiic-r^ (S4) „ 
[0 0 7 1 ] ^>-/^-hS^gg2 6«, #x>:/u 
- h ^^tl^"tlH{t±T^©A^ $ (CIS U feFif^O-y- > 
:/U>^t°-y5^ (0ijx.«\ x>-/U-hl21Ji®«ffi©l 
O^OlJ^i^) 'Xy7.i$'-X^^>L (S5) , ^«R)r 

T'^i®jgt)cii^jS5dcje)§ (S6) „ M.miz\t. m 



[0 0 7 2] *^±T(DXy vtij^<i:«, H 7 fC^] Si- 
Set's ±m(D^'bm±.(D^yf^}>'^^t^(D^y 

'f^)y^j^.^^tsm'hm% tciJi^Tx lo 

y V ^^Tf ffi-r S «^ C ^ > 7° U > ^' * ^X.yi>ilt 

hx^'oyvt^ sST^^if > u > t M-r -5 X 

[0 0 7 3] ji^lS/l^^^-^iLTtt^ *tHBa:|SH; 
ttiHAtJ;§#PjS^9 - 1 8 5 7 1 9^i^;|gtS$ns 

^^ORSt LTffll^Tfc<i:Vip 20 
[0 0 7 4] 1tic<D;'c*$o^;^ci:Sx>:/l/- hro^S 

^liSIS'f >T-i'^r-i5'4 6 (0 6) /i^'S^^tlSo 

cctfc/^cSo =i.-^tmm^^yAB^whx^mmn 

a (s 7) 

[oo7 5]i2i8«> m\v-yfv~h±^<)mmmz 30 

(a) x\t. 'Ty:^\y-hmm<D^mwAttxtsm'^(D 

nmmit to-^y^y if(Dmm m%wm±(Dx. y y 

M'^tiE) /!)^ ^'^■^^^nV^(DiXm.'^.P 1 , P2, • • 

p 7 cock's css^tiTv^So :in6Ji(.^^t-©<m'S 

Jtfi^WV7 5^>i^:^im*f/^J:.'^T*0, 0 3 (b) \Z 

[0 0 7 6] m^r7-yf-fy~h±f$.mm (s 7) t- 
(s, T-y-fy-hmmwmMmms 0^^, j-yz^v- 

a-^.^^SMHi^T (XttS 8 Rt/S 9 

Kt^oT) ®»b (S7a) . x>7V-h05i^S^^ 

>h*fefigL (S7b) , Ji?«ii^^ff«gB3 2;i^# 
g|55>Tll2©fl^«S^Jt^i?-l5-r«.:ittj;D (S 7 

c) , m2(DWA%m^m^ff\-&<Jiwmmx}y50itm-kt. 

(S7cl) /5^MtJj;i;TfTfc^l, #ft^fr 50 



^ilSTSct5('x>^^"h±#:75^'^}g$nS (S7 
e) o 

[0 0 7 7] ^#^«SgB 3 6 H^SSSB 1 4 
[0 0 7 8] ^fttji^fflf-tttt. ^{-'^^^^pgii^C^ 

^ > hcD^.'Ss/cC-r^m^ciiis-r-sx-y vtii-^cDfiVi 

■fe i'* ^ > h ^ 4^ «T 5 ft ©iJ ft ^ ffi $fe L Tif 3 t y^'j 
08 (b) tt< ^(D<i;SCLT^ftL7c!t 

SSTo 0 8 (b) 0 8 (a) OP i 0 8 
(b) T'«< P i ' C^ftLT^^So mK.\t. 08 
(a) t*Dt/^T, X-^/vfiJ^roiftl/^'ti^'j'OhWjg.iST' 

[0 0 7 9] {-t?g*jiM«#ft5fejf3gT'tt, ±jiLfc^ 
(h;:cSJ;'5/j:=b(D) tcti^gfcb, ^(Dj^^tsiz^fQ^-A. 

ibn^i^^mmmmmiz±&L. ^©f^a-^^-tt; 
[0 0 8 0] {\^m^m%\%. m2<^?i^t»cji^jg<DW 

2 0) <i:©FBl^|iS^<tt« (X^?^^}-) ±©X7 

[0 0 8 1] ^»j^H • *frSrTSSSgil2 8tt. ^© 
&Ab. Xta^I/j^fr^lIfPLT (S7d) , 

■^^x^^^fi.^^w^.ii^hmMw^^^'m.. m-km2 (Dm 
^m-^mij^m^ tta^ im.mm ^mmLxm}Lxh 
ct^^o fip-^, s?2©jgttii^i^fc*t3'^iT±a!bfcx> 

u - (iR-r s T- > y ^- h inmrnmrnrnf-'- ^ t ^'pm 
ti^mnu^^t^^MiX'h'^xh. im-^m\z-D\,^ 
x<Dix^mmmm(D^iK-x\W'm^¥(-<Dm.m^ti-^ri 

[0 0 8 2] 0 8 tST0ijT-(i> P5/{)^'P5' tgJfjb 

m\t. p 5 ' mtLWizm-^^-^x^m-^ti^, 

0 9tS-ro ftf*Wt«, P5' , P6' , P 

7- ^asia«©jgt»c5!i^'£j-eab-5::ti:. ^©EffiHWfi 



[0 
P 6 



0 8 3] BI9Ttt> P6i:P6' RJ/PTtP?" 

^ns^W^Hfi. 18 9 (b) t^f«t5t, Tcro 
t ^ < « 0 /j: J; 5 7^j:«nfcBlf tc Tie § « 

0 8 4] mMm^m^mzmi^it-riz^m(Di^M 
«^!^^4^T{m^^s»j-r^«^ttt, P5' , 

' , P7' $ffi?.MOg^;^|6]®^{C^:;5tlET* 



[0 0 8 5] iJifjf^©fm*.p«i^is.s<iastt, 7c©^> 
:/ - h ^ «s!c-r s itt^ <h [SI a ® ifi! ^ ffl I ^ s « ^^'s s 
t^i. •fib, y^^^-^w^^^^ti, mtiiMM(Dmmz 

[0 0 8 6] zm'i&(D7->-fu-h^m^t^&w^y 

V (s) = (x (s) , y (s) ) ^ i)inm(DBX-fy 
[0 0 8 7] 

[i:i 0] 



v(sr=B(s).Q 
1 



B(s) = 



t-s) .s{t- 



'(t-s).8 



<lxl qyi 



TttfeBfT?^J*^L, B (s) JitEX-fy-O 

[0 0 8 8] &m±^^>h\zMmt^mmm(Dm$i 

m^v' (s) = (x' (s) , y' (s) ) ^ tt, 
€-,-ST(D#f« (XyvliSM/ctif) • (s) <h 

E.. ' (s) ^^Ev (s) IzMbXlEm^^^tJ. 

[0 0 8 9] 

[SI 1] 



P(Ev(s)) = 



1 



exp 



' V2^|r| 

r(s) = E,(s)-E,,(s) 
0 



r(s)'^r-»r(s) 



r = 



(a. ) - tt, Ev ' 

■ , . , ) \zn-t^6fWi 



tf£?>. z:ix\ (ax ) ' . 

(s) = (E. • , . , , E, 

[0 0 9 0] :^mmmx'\mmmmtLrmmm¥j 

\Z-t^tzJ^. Ev (s) tJ2ffl (0X«1) tb. x> 
:/l/-h05g(7)tfel|5tx;Ux-i5'«. Ev (s) = li 

[0 0 9 1] 
[»1 2] 

Q = arg min J^|E,.(Si)-E,(Sj)f 

IC (Q) ;^ta/h<i:;^c2.n/it'®<fc5fCtT«J66n 

[0 0 9 2] 
[fCl 3] 



AIC(Q) = Nlog23t|r| 
N 

+ 2( Ev'Csj) - Ev(Si)T r -1 (EyCSj) - Ev{Si)T)) + 2 (Number(Q)) 
i = 1 



Number (Q) tt, Q®S^&T-*-5o 50 [0 0 9 3] ^tt^H®te;^tt, AMttCtt, %©^« 



[0 0 9 4] mhizmr^t^n^i^(Dmmiz^-DThm 
2 (Dmm^mfjm^(D&mm («x.tfo. s) ^mx- 

m<D^t£^im^>-^i'~hizmr)m^T±mLrc9iim lo 
[0 0 9 5] '^mim,'ii(nm§izs>^im.^M^miv- 
^^m^ (0ij^tf, 0. 9m±) > y^K^m-^.cDiaiLfc 

=t 5 ii^te® jf ^ ^ fT*5;^c < T J: 

[0 0 9 6] 0 8 (c) izTskt^oiz. Rm.^m^m^ 

\z\t.^(DmmLki'ie-:r.yi>m»^i(o^^^mtcfMm^ 20 

T (xitmi^fiF^mrc-r^oizmmmm^n-ox) ^ 
s^mwmtc-rim-^mi^^. ^<Dim,-^\zmmt^ 
f-^S * i © W ^iSi^iffl^l^ bx t) ;i ro{m«c 

[0 0 9 7 ] iitst, mm(D^yy°u-b-^$m^m 

(S8) , ftllPST-'-i5';!)^e.TX^x-^'^^fi5cb 30 

(S9) , <Bmzit^cx^mmx\t'7X!7y'-i^^tm 
s«ttB»bT (s 1 0) > mm^^jt^. 

[0 0 9 8] i:X±(D^mm\t. 3>fcfa-^'TllffnIffi 
tipJrJ£<Dzfu ^ A 5i (I J; D )T0P£ ^ nx T Jsi 
b, ^-gRCD^aa^F/f^coy- hTK (FPGA&U^'A 
S 1 C^) /^Ct'OA-K'i'xT. X«0f^CD=l>ea.- 

A-K^x7 • =Ezy:r~)lt:^iM&-t^m^XhmMX 
^^Z.tmM'if}^X&^. ;\~ K'i'x7^:V3.-;l'*^'^ 

^n^iM^. 'Si^Tvt^mf^mmfimiiz^^-rmmtm 40 
o^x'hti.i^K :i(D,mt. &.T(^mmm\zi5\^^xmmx 

[0 0 9 9] MrT^>7V-h^i£fi)cMli (laSWS 7) 

mm) x\i. ^>-fu-h(D^^tm^mwm^m'nh 
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0 C^-to 

[0 10 0] 5fr, ll»fW®v">:/U-hx-i5'*^efi 

(SI 1) . ^yfu-hv'-^^^cDixmji^s^^ts^ 
oizimpmmizmiit^ (s 1 2) „ f-^^t^-Dtzm 
^wmz:t izmm'Am ^tirzy->-f\y-h^iiom^iz 

[0 10 1] R^.'^^^tsmmmmx\ &.T\zmm'r^ 

(s 1 3) „ :$immMx\t, FjrS!®fm'i!;®jfi^ti«c 

mmmM(D-<-( x<Dm^^mzm^^xtimm^nM» 

izm^m-^t^^oW-^y ^-^ tLXM>^^. 

[0 10 2] mz. 'i^^mlzlt^\:xml'E'f)mit^^mM 
mt^Tztbiz, ±m(Dmtfmtmmiz. mm(Dim.'^. 
mi^zimm-tif^>h^±i&b (si4) , m2o^m 
^m-^m^wmiy (s 1 s) . ^yz^u-hm^^^m 
b, sif-r?. (s 1 6) o 

[0 10 3] ^Lo^mmmxjmPmtmi^^&^^mtm^ 

Mimmj.mmiz:i6\,^xm^(Di^^j^<D&m^-- 
mLxm^(D^m=i- h t^^t^^o {zmmt^ z. t 

\z^ K) . miiinmzmiit^m\'>=hy')V(Dmm^mmit 

t^ztiz$>^. 

[0 10 4] 77^ >Mm^ mm^i^Rmxmm^¥A\t 

[0 10 5] 

[i:i 4] 



[x y lj = [u V Ij a, 



[0 10 6] 
[&1 5] 



11 


ai2 0 


21 


0 


31 


^32 1. 



[0 10 7] 
[iCl 6] 



x' =xw' , y' =yw' > [uv] itl 

m. [xy] \mm^k(D&m. {a,,} {a,} {b 

[0 10 8] mmmmtLxit. m^(DR^<!?.^^tsm lo 

mmmmtLxh^\^\ mitt, A{*©§&i5^Ti6» 

tiJLTfe*, ^(Dx-^El I (a) \ZiiLX^mzp)\ 

&(Dmpl^m^m^'fft^■orz^^^ml I (b) . 
(c) . (d) ^^j^-rs, si^fcffli^^^ip^x-^ . 
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tt> 01 10§0)g<7)«^^|.fR||||5^T*?.:ii:ttt^^* 
Xhtj:\^\ 

[0 10 9] mmmmp^<D^.^ mtixm.^) &mi± 
m(Dmis!^^mz^y)^m'r^^t\z^<o. j-y-fv- 

{a, , } 0»Hfi5g^S:P (a) , Bftx-:?©IH|fJ5tl 
(b) . 'm.nv :^—^1fiH-fL^t\.fzt^\z. ^ 

o^w<zi:.'ox%^xi^7->^v~Ymwmm^x-hm 

{t«#ftMch-sc-rs»tMfi*^p (b I a) , m{m 
!f#fi!fibA^'4^e>tifct^t. ^ntMiS"r57">yi/ 

-h«^itA°7^-^'-fe-y h;0^~ {a, , } Xh^WMt 
^^P (alb), ^feS'^^^^A"^^-^^ {a 
OP,} t-r?., {a., „ , } tt, '^'fTrro^MiJtct^ 
t/^, fi;»c1f»^max [P (a I b) ] ^4A€)A5 

[0 110] 
[iCl 7] 



{a„pj ] = arg max(P(a| b)) = arg max — — 



[0 111] 
[15: 1 8 ] 

= arginax(lnP(b|a) + lnP(a)) 



{aopt} = 



[0 112] 'Jk\z. m \ 2$#s!iLT, mn^m (77 

^{BJ^-«^j$A°7^-^®»W58^^)-^P (a) 

mz^-ox%hn^j-y-fv~vmw>'%%-b^x-nm^(n 

**fl!«i-at-S*tMfi*P (b I a) ^TKitfr^K-r 

jceitbTJSJi) (s 2 1) . ^n?)^ici swijstft 



P(b) J 

AbTS;^:«t¥W-{iMic^*J6^ (S2 2) „ «j6 
tzm^(J^{m%LXhti.^^ofs.i\^ i^-^ (ao „ , } 
^ , »ig^gS2 liJ S D /J: i:' t J; 5 S jif b !* t J; D S 
(S 2 3) . 

[0 113] x>7'I/-hT'-37;^^'^E!J^*^6/'c£S^cD 

®T->7V-hx-^t (u, v) }C77-i'>^Jt 
{a} •^'i=i'otz.^^(Dm&f)^^'0'y7y'ifMt.U^iL'SL. 
uro^^cDTTiJ, Wtffi^P (b I a) ttT 

[0 114] 
[i(l 9] 



P(b|a)= n -^exp 



{b(a(u,v))-t(a(xi,v)))}' 



Z-Z-X. att^a, a (u, v) (57 7 ^' >^J^(C J; 0 40 [0 116] 
(u, v) -b^^^tl^mi.. bttA:^iii#©2{t©x [^2 0] 

7 V -y y (X -y 'ymi.'m^fmvimM.x 2 tfc in p(a) = 

[0 115] »M5*$5)-^P (a) tt, 7X¥Xtt^DlA- [0 1 17] 

[S]-xc7)^{g. lHieXtt->7 hS-^^^^J^t-HTfl!.^ [ii:2 1] 



mode 



a(a) 



2000-215319 



e(a) = i: 



[0 118] 

Vnaodee{04} 10 

TfeSo mode= (UK, « Hlgs - • • • . iB 
*i , , • • • , '>7 H, . • • • . ^(^ffi} <D 

[0 119] ft3g/i;iE}^/t7;<-^'«, ^19, i:2 
0, 1:2 1&U^^2 2 ^iScl 8 IZiXAL, V,„ „ „ . & 
^/ { a , , } iZ-o\^^xmm^RllimiO& (c o n t I n 20 
uous gradient ascent) X\tP o 
we \mt£i:^m^^^:it\Z^r)^ib'in^. SX±\t. 

mmtiMW-^ 7 ^ - ^^>m^^iiin-mr$> d , im 
mmit^m (EMyji-zi-'jx'A, wmsmmRzsm&m 

[0 12 0] ±mLrc:^mT'i>^isbrcmmAy^-^\z^ 

^o^mnrc^y^u-hf-^ ^wmm tbx. sic 
m 1 (Z)*M{^jt^b;tm 2 (Dmim-^mmmizs-JKR 

[0 12 1] ±mLrc:^m\z^^m\iiM^<Dmmm m 

mm) i^m^-Dfc^. ^mmm=T-^-^m\m^^m.m 

^(Dtm^wtizm&t-r^c 

[0 12 2] ^^^^^-mzmt^mmwrnA^i^ti?, 

^mmm^>-fu~h^f^^^xh^h\ :^^m'At\m 
m(D g [i}mf}^±t^^w^x'$) 0 , m'^izm-^mctj^ji'- 
fmmm':kLrj.i^z.t. ru. ^^^j^izMft^-r^m 40 
mmi}^&mi^!i>m-^^x^^:i>z.tmM^^tL 

•So 

[0 12 3] mm^mtLx. mpiiixm(Dmn'>Rzsm 

':&izbt^X:k^l^Z.t-f}^'f'^m->-oX^^^i^ib. dtie. 

[0 12 4] mimmmtmrn^z. x>^^-ho^a 



1 mmmxitw, 2 ^mmizT^Ltzism^z^ d ^> 
[0 12 5] -^'&%%(n^%m^m.%-t^-mi.t\yX2 

^M-rsffllS^^fefiKLTfcj;!/^^ 12113 (a) , 
(b) tt, |gl©:6-fetJ;^^/g^5^®S»PJf^ttJf!3tHii 

[0126] %2 (r^TAiiX\t. HI 1 3 ( c ) t^T J; S 

mzi&m-^'^fi.-h^^. =&«j5fT^©R<7)¥at'fi[B*a 
%m.(j^fs.\^^i!&^(D^mu^w^t^mzm 

[0 12 7] |gI14tt, ^3*]!il^«Jt*3ttSx>:/l/- 

(i. in 5 COS 7 tdffiy^fSo 

[0 12 8] 5feT, a>?S^W"rS[ffi«-fe^'/> hA7^ 
(S3 1) , ^|ggP^i-Ji^:5^0x>^U-hlilJ15M 

(S3 2) o M«Tf*cDPig-r5l2ifl^SSOffiM-r 
^S,'±f75^b$&.'^(Ri;*^,'t^KSb (S3 3) . ±aib^c 

ffi) ^^ff-r-g) (S3 4) . Ji^±CDfflS^^T©)^,^/j^ 
^<C</<£5ST"i^l33lL (S3 5) , x>yi/-h<D|lIJi? 

l^roBlfi^aTiiJfRJc^tlfc^ (S3 5) , M 
rTtt®7">7V- hx-^i:LTI±J:^-rS (S3 6) „ 
[0 12 9] Z.(D^ofm'i^X\%. ^f'&^'MZ'D^^XW^ 



12 000-215319 



m m 5 CDS 7) izm'^r^mstLx, ixm.'^?i\=^m 
m'Aii.RUMip)r^mmiikmmmu}:) izm-^txmiH lo 

[0 13 1] ^^Wf'tt, mi SC^-Tcfc^C^^^tL 

Xtt, ii-rn;5^©I^J|5^iji^e.(Dfi)oSIS«{::»o'iiTlo 20 

[0 13 2] a«B«^J^«. i:ScD:^|^]tliSil32-r 

§ 7 ^ > ±T- W X -y v^Sff tLX. X 

mtiEtLx^^-^n^, 

[0 13 3] **ii0ijT'«, mmmizi^m^n^mnm 

[0 13 4] 30 

mmomm u±(Dmm*^i^^izmmx'^^^o 
iz. *5g0j(cj:ntf« x>:/i^-hx-^ro^as:a«^ 

E) ^mntzztiz^D. mmzmt^^isbJ^-xibti 
tcmmizm-^-t^MMm^mm^ibmrnizmm-t^z. 

ji^Si < > y ^ xizm^^nmmRnmmmtiit^^miztj: 

[0 13 5] ■7^>yi/-h®^Jgic^LT, » am 40 

mo^mi^^nv(Dx\ izmmfxmmm-^^nizum 
ti, mmuy xm(DBm^S:niz<i\ se-^x, # 

iiimmm\zm±^ti^. 

[01] *fgi^©-*ffi^J©M«fi!c7'P>y^0T* 



[gl 2 ] H^^aaSM 1 6 <Z)«I8jS7*D -7 i7 

[03] T-y-fu-hy'-^cD-mmmmm^^s-r 

[0 4] x>:/L— hx-3'®0iJ5^-r^TS.§o 

[0 5] :^mmm(Dmii^yD-^^-hx$>^. 
m 6 ] m^m^mm 1 4 ®gs^iii®#ijT*So 
[0 7] xm±x<Dx.yi?m-^(Dmmm(Dm^mxh 

So 

[0 8] srTx>^L^-h4iijcfflaiist*3ttsT-> 

[09] P5^iP5' \z^mbrzz.t\zi^^. -fm^ 
,P6, P7<D^m(Dm^^^tm^mx^^. 
[010] HifT->-/^-h4^ffia (0 5WS 7) 

So 

[0 11] Ai^(Dr->-f\y-h'Ey')U(Dmx-&^o 
[012] HfRj^W (77^ » 

[013] ^Sgg4J-^^|-r-5x>:/l^-h^x;i'0$| 

[014] msmt&m\z^if^7->-yu-hzmmm 

[015] 01 40l5JBJ«1r*Sc 



mmtmmm 
mm&^mm 1 4 cdhs 

At) Hit 



( 17 ) 



#ia 2000-215319 



[01] mz] [011] 




(x^.y^),(4y2) P'm.ym) 



( 18 ) 



#rjg 2000-215319 




( 19 ) 



2000-21531 




X 



1 



, 



X5 



iS:-r4»a«ipP(b|a)6»aj 



S23'-»iWBW»©aiB6«lEiliSD!&;i:CJ: 




i2000-215319 



S31 ' \S»^i^tim±if^>}-^7W~ 





EB IKT AT^ 3 T@30# 2 ^^-Ir y 



F^'-A(##) 5B057 BA24 


CA08 CA12 


CA16 CB08 


CBI2 


CB16 CC04 


CD07 DA06 


DAI 2 


DB02 DB09 


DC06 DC08 


DC09 


DC16 DC33 


DC38 DC39 


5C076 AA02 


AA22 BB06 


CA12 


5L096 CA22 


CA24 EA03 


FA03 FA06 


FA23 


FA25 FA26 


FA34 FA60 


FA66 


FA67 GA03 


GA26 GA30 


GA51 


JA09 JAll 


JA13 JA22 


KA03 


KA09 KA13 





